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Abstract of JP1 131 1970 
PROBLEM TO BE SOLVED: To suppress the 
effects of floating capacities to be generated at 
the intersection parts of scanning electrodes and 
signal electrodes. SOLUTION: In this device, 
current type display elements are arranged at the 
intersection parts of plural scanning electrodes 
ScE (ScE1 , ScE2 ScEy ) and plural signal 
electrodes SiE (SiE1 , SiE2 , ...SiEx ) in a matrix 
shape and the device is provided with a 
precharge means which, at the time of driving the 
respective current type display elements by 
supplying a display signal to the signal electrodes 
SiE while selecting the scanning electrodes ScE, 
performs precharges as to the capacities of the 
intersection parts prior to the supplying of the 
display signal to the signal electrodes SiE. 
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ttffim&niMl 

ssae»K««ffi«^jiff *v h y f *#keb u ±e 

mt^m??)-? h y tzm&iu&o 
ansa 2 3 ±m*%m®^cD%*m<DmK9t±L 

mm&zmutz z tzwrnttsimm i mmnm 

[»*«3] ±E«*WI^o*3SflW<00»&lc$fefi 

i se«o««aa*^*?©v h y txmm 

±E^*«^<D$*<t*#©4l«&fc5fcao r , ±E£M 

gptDgiicoi *t ^y f - * -s>-r s^y + - s^a* 
mz-%z t*&mt? ^wsmwm^-^ v y 

[»*«6] ±12:/ y^-v ±E£gS5fc 

t, 

£&tssi!i#@t £ * 5 z t zft® t*% mm*. 5 
E*o*ats!^*?»v k y f xk»£So 
c«#«8] ±is^y^-v-^s«, ±E£tfMi 

fs c k*«p atfc-rsSMBg 7 EKOMaffiia^*^© 
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mm* 

CO 0 0 1] 

imKomtzmmi *fm&. led (Light e b 

itting Diode) , ECD (Electrochromic Display) , 
E L (Electro Luminescence) ^(DWfcXmUlZtlZM 

10 mmzmttwibtzftibw v y txmm&ikx} 
•?hv*xmmmwizm&o 
[0002] 

ttfcJgSMSWS (Scanning Electrode) t*tt«« 
^IS (Signal Electrode) 2 

20 zmfct^zztKX'zmiikmT-zmwitZo 
C0003] zzx\ v h y ^ %mmm.<n>wmK ^ 

* cr*, sa*, simo £<Dmmc&*)ftfezft 

^h*vf7^ (TN) SO^a-) ifcfi«E©Stt 
(«S*SS»«tt (FLO **ffc«-^*ci: 

tctyfr^o 
30 [0 0 0 4] 

B8W*<«ftL«fc5fc**aiB] i*I?tfLE 

D (Light Emitting Diode) , ECD (Electrochromic 

Display) , EL (Electro Luminescence) %f<DWWLX* 

tv h y txmmmmm 1 o o ic*. t> ^vmbmi-ix 

^fz 0 ZZX\ V r- y ^ XSSSlSS lOOtt, 0 7 {C 
S-Ti^lC, **O^SflSS c E (ScEi, Sc 
Ez, • • • S c E,) i:1tlScDfB^*1SS i E (S i E 
., SiEz, •••Si E>) £&£.WZljfatfmPi£ 
40 ft"TJ:3K»^&n» i:n5»2ia©^««ji^(D3SMgl5 

s c e ic^a*^iBi)jiBi?& i o 1 1>\ m^mms i eic 

So 

[0005] £&mMmm®%i i o i it, 07 t^-r* 

§^g*fiSS c Ei, ScE;, ---ScEvfC 
WLTSW7.-r>y^L (L,, Li. • • ■ L,) tmVt 

X-(7f LCON/OF F^r«y^x.-5Ci:{cJ;y, g 
50 S?Lfcj£S«as c E«D«fi[*GNDU^;W::-rSo 
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[0006] {mnwmt>®& 1 o 2 a, &<i*t 

WIS i E., S i E 2 , •••Si E, {CttLTgRT. 
Y-y^S (Si. S*. • • • S.) &tf«2gil 0 3KJ: 

Dift^-rswsftigcs (cs>, cs 2 , •••cso 

KftSlll 00W\ ^mu^-vi-L, S£>ON/OF 
F*«D»it*ill:fc±D, «RLfei*miScE4: 10 

S*^*? *WB^B»t 6 * 3 left o T^fc. 
[0 0 0 7] fccar, c©<fc3ftvM;*xsMH»£ 
■ lOOtfe^TS, j&BtttS c E fcg#«IS i E 

[0 0 0 8] Tftfc^ Vh»J*Xl!«BiSlIl 0 0(C 
1 o 0tctJC>Tfi, c©«SWfBOf6*fc:±'3, 1 jfeS 

i jgiEiiaHRnnx ioo (%) -earc 30 

[0 0 0 9] Vh'J^XSIBiSgSl 0 oicfcits;:© 

5„ 0**& vh^XUftggl 0 0E*t>TPW 
M (Pulse Width Modulation : /WXffiElD K«fcO 
8:4:2: iott7»IMH«i!LJ:5i:-r«4:, l^S 

*, fci^5HIHtf*r>fc. fcttWfctt* vhy*xg« 

i&sa 1 0 oicintf, 1 j£s*aiRfltwrt-e, 

JR«*I$H**«LT8 : 4 : 2 : l <Dj±£*t81-3£? 40 

^mm^M^mt, m9 ca> ta^±3t, ma* 

1 6 2WX^-,^ (grayscale) #4 ^ WX>r-;l/ 
Jftl«IH*SftaLT«BW^K»lc«J:D 8 : 4 : 2 : 1 ©Jt 

■emmmiz'tTot, ms (eo tcsvr*^;:, s^l 

TVvSWJHa, b, c. d£t5^T8 : 4 : 2 : 1 <0Jt 
[0 0 1 03 *fEWtt» C©«t5ftHfllK:«»T!f** 50 
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©v h y tTMmiimm-? v y **»»8ii£S#i- 

[o o i 13 

[Sgg£ft?i*-f 5fc46co#fS3 *fBfltt, ±£MS«£ 

[0 0 1 23 WKiiaj**?©-? h 'J 
l^T« % ^ttffi^©^^©&&KftjioT, $M 

[0 0 1 33 #»i»H\ ±jB»B*j!fi*-r*fc 
^S3^?£ES)T5«iftS^II?©v h y 17M 

t, ^MSBw^lKo^T^yf-i'-^-rs^y^-v- 
[ooi4] nmt&7jkm : ?<Di'hv?xm$}$i&ti:*s 

[0 0 15] 

a (WT, *Kvhy^xaB»8Bi:^5. ) l 0 
tt, HI «li<D^fi«ffiS c E (S c E 

,, scEi, • • • s c e,) twtivmQnms i e 

(S i Ei. S i E 2 , • • • S i E») £ 

Mgptc*«t^^?*^^n, ^ie*1£ScE(c^ 
4m«s«i@»i^ m^mms i Eizm^nmmm® 
K 2 at* 7u -s/iiB 3 n^rnsttsn* c t 

[0 0 16] £<D-?bVt7>$mW}&S\ Oti, 

[0017] M&^Mmmm® n*, 01 t^-r«t? 

tc. ^SWffiS cE (ScE,, ScEa, • • • ScE 
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• • Lv) *fl*.TV>3 0 j£S«8iiMJ)lH]8 1 ti. 

Lft^Mwwfr fcoffifws^-eaaflz'r -y f - l © o n 

/OFF*«01ll**!:fcKJ:»), jfefiWIScE©* 

* ©*tt* G N D l/'W C "T S «, 

[0 0 1 8] — 2f, {I*§S®SKi)lel82f±, ff^*@S 
i E (S i Ei. S i Ei. •••Si Ei) KftbTg 

^nsa&x-r-y^s (s.. Si, • • • so . m 

fl/U-yf-S (Si. St. • • • S.) lc*fLT&St2 10 
ftSffiftSiC S (C Si. C Si, • • • C S.) . 
aBBCSOm^iS):«mttiS4«IIX.TV>«. S$afS4 
U\ ftffiV*«i*JBCSK:iil*-rsci:li:«J:oT, ttftt 

*5^T H\ 0* t ftv 'MMfr & ©ffltPfl3-?«HR;* 

mms i E©»R/*»iwifeesn, a«Lfcs** 

fiiS i Efc#LT«^CSfr&©**Iitf*SflMS 

tLTftiesn*. 20 

COO 1 9] £ZX\ &£3t*fgS c Efc*fi€««S 
i EfcOXf6»t«l*«n*«|lffl[«**fi:UTH:, 
0i|jltf»ftK:f63t-r<5W*EL (Electro Luminescenc 
e) tfll^tii. C©*i«EL©«E-«!*ftttH* 

mmskui o-eiufti-«w*ELtt, a%*Biwr«H 
<B*2vt= i o w?/no , ■+#£58ftfc&g4«* 

In = 8 (mA/cm 2 ) % SiffiiS" C S WWM I ■ fciJftT fca6 

\c&g%<mmmm®& 2 ©mis 4 ©aj*i«ff v = 

1 1 (4M/h) fcfr*7tftt£&'?-ttS&. 30 
CO 0 2 0] 7>J*-ir-5>H»3HU Hit***? 

&*i*i««is i e,~s i E,£»«£n.5)W?x>r 

vf-C.~C.Rrf!:ti6*HR^vf-C.-C.*^L 
T£f§*tWiS i Efc***#|&-rs«Rai5 5*»*.T 

iWEVt*«HR^y^C.~C,*^LT4MH9« 
8iS i Ei~S i E.Ktftfj'TS.fcafcfcoT^S. ft 

*j> Hi-e«#»R;*-r-y*Ci~c.«fc«R»5** 
^•c.~c,*^lt*«^«ss i E(c«&%(Kift-rs 40 

COO 2 1] ru^-i 5?ig»3tt, £Smffi&®J(5]88 
1 C±iaaiRX^'yf-Li~L,t<J:oTj£SE««S c E 

ass c e £ii*Ht«s i e tw^nspt^cssais 

■KJtLT^A^rtiE LOHfa«EVt*ai*r*J:^ 

iS L ft v *MfiflUp 5 ©IWMI^-p*«R^-f -y C , ~ 
C„©ON/OF F*«0«**ci:tJ:*), &{l*f* 

ess i Efc»+*«ffivt©m*/#tfl*i*8H£-ra. 50 
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CO 0 2 2] WTfc, V r- U ^X^ffigg 1 0©»ft 

a 1 0 T't±, stftamnfiBtt 1 wmmi^ v 

f-L.~L,lc«fcoTj£4««S c EiCD^X<DMtR/# 

U^+-^B»3tf, «fflR;W'y?-C.~C,*ON»c 
U S«a3 5©tti^«EVt{ci;oT, H3fc**J:3 

femmms c e tfmnms i e£©sii»e4i;*# 

[0 0 2 3] *LT\ I^^'Jft-JWWbS 

EfcOlvt©&a3RX^yf-Si~S. ©ON/OF F £ 
©StR^frOo C©NfK, IlRXY>yfS^0N4^ 

*j«Ev#ffliasft*©-e, H2-etti«ufe«(ti.^ 
i^ns c t {c j; 0 0 3 ten? To © jhih©«k 

ELtf»Jfrr*„ U?^7fStfOFF^ 

©fflaWEVtffflflnStrffc, yj^i'-^L/ctt© 
HffiVt©*f{CftoT^S©T% SK*r«EU#8tt 
Lft^tt&tftSo f Lt> VhU^XSffilSSSl 0 
fcfi^Ttt, W&*©j£S**S c E*j»?U HSU*© 
SaS^T^iltJCctoT, W*EL*5S)fc2F-imii»t? 

CO 0 2 4] ft*5 % 03t^-riot, To©^MlC^ 
»-r-5«ff«V-v t *vj^<, Si:^Hlc-et5fc 

'J ©WE** t < -T 5 C T*y U + - ~>"fflP^ Ti £5§ 

<Tf*5ft», 03ic^-r<fcdt, -^a^ra^T*w« 

EL*l»t«*Sf^|« (^ffiRS) T 2 ©tk^*iSJ465 

1 OCfe^Tti, H9-eKWLfc«fc5 4PBil»©IWH» 
§R^{iiSM©*^©^^ft<ftO, 

ss 2 6©^e4t*jgHKss-r* c tmmtx 

co 0 2 5] ^tc 7hy tzmmwimw 1 o©fa©« 

©v h «; tzmmmmw ioa^ 01 t^-rv h y * 
xsmhb 1 0 tik«LT, :/y f-*-s>i3»©flij8 

CO 0 2 6] 1-ftt>S, "7hy^^SK»»IIl 0 AlC 
*5lt5yyf-V-v , lH)£S3 Ati, ®4»C/^-r<t^{C, ^& 

ffi^*ss i E.~s i e. tmm-£nrz?j*-h'Q> 
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mms i EKm**&*&*s«sai5 5A*iR*.-rv5 < , 

FD.~D.fcSafc£ft*Ci:fc:J:»>, W&E LtfSBfc* 
ffi^-T § @SfI«J± V t *- F D , ~ D . L T 

&{I^W£S i E,~S i E.fctftfrTS. £?V*-F 
D,~D,tt, ^©T/-Kfflfl*^^««S i E,~S 
i E.fcJMHSft, *v-Ffll^«asaJ5A©iESfc» 

fcfe* &T/WX0«*Dfc«>, Ulster, ^-T*-K 

So 

[0 0 2 7] HOJ: -53:7'; 7^-^08 3 A*«*fc 

siHii ofta^x-f-yf-nctsjacmis c ecdmm 
ti\ 0 1 ov h 'j ^xsffiifigg i o icfctts^y 

-S« 3 (D&MfcM >y f - C K «fc o Tfg£f £0 3 fc 
*Lfc7l)7^-'>lllfHT. fc*J^IHIT« 20 

[0 0 2 8] *fc, ££««B«||n|& 1 ©ftfjcD#§f£0IJtC 

W]\B\®\ A(4, ^a*ffiS c E (S c Ei, S c Ez, • 
• • S c E y ) CttLTSflteftSaflW'f'yf-K 
(K., K,, • • • K,) Rtf#afiRX^'yf-K*/|-L 

[00 2 9] C©it2E««B«IlHl»l AKfel/^Ttt, § 30 
8flX>r «y ^ K ICO t #)IjRitltt? a £31«ffi? b O 
2O(0«^WP,tlTfc'D, &j£lMS c Etffifc 

«"T*J:-5tcftoT^So £<D£4«ffiEi&[Hl&i Ale 

ngi?m^5o lct% mjsgP6fi, fs^twis i 

E fflQV&tffi 4 ft* 5 ©*ffi V «i •»« V J: 0 i MtE* 
[0 0 3 0] £SE«ffiffi»)0& 1 A 14, 0^L&(,« 40 

Gifts V £&£ 0 

[0031] iE&mmvi®zz<D£o%mi$.tLrc-? 
YV7 xmmm&m 1 o . 1 o a t in«\ ^s«ss s 

[0032] #ic, fi^««iffi®][s]?S2* i cittern 50 
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6 \c*tms§n®mw}®m z a (4, na/wtiam® 1 

1 &{H*§m8iS i EK*tLT««Snfcar.y Hr 
71/UC (UC, UC 2 , UC») fr5fcS„ *E/*«t 
ftftffil Hi, &a-<y F-fe;l/UCfc**LTS*JEV* 

uct«tTRra«Ev.*;i/h*fl]in-r*RraE«ES 

14£, 200 (P-ch) MOSh7^*X?Ma, 

mmZftT^Zo Z<b\C. MOS h^y^X^Mate, 

[0 0 3 3] &a--y Hr;bUCtt, 06£*T<i:5 
30(DN-c hiDMOS h9>S/X^Ml, M2, 
M4£, 2OC0P-C h©MO S hvy^X^MS, M5 
fCfcOflMtSftT^S. MOS byyisXZMUi. % 
©y-FWn7M^®l (High) /0 (Low) 

y-F&tfMOS F5yy*X#M2<Dy-Xi:g$c£n 
TV5o MOS F5y^X*M2tt, *©y-htf©t 
SM\ 3fc»8t2ft, KU-O^MOS b^yy'X^M 
3«DV-X. MOS h5>'> ? X^M4©FUl'>Rlj r y- 
hfc»«*nT^«. MOS h7>i/*X^M3t4, 

Fu^yft^Mos F-5^^x^M5©y-xi:S^^n 

T^5o *L-T» #1-7 h-t;l/UCtCtJ^T(4, MO 
S h7>^X^M5(0KW>i:M0 S h7>->*X5M4 

[0 0 3 4] ftfe, MO S F9>v ; X^M4t4, 
-F»«tfctOTfa50, Ou t JS^tC V <D*BE*9340 

■rscfctf-etSo cicit*, mos F7>-yx*ictti 
os h7>->*x^M4©^X («w/fi$LOik**: 

[0 0 3 5] CCDM^m«Sil[lI!S2 At*5V^Tt4> M 
O S h^y^X^Ma^MO S h yyi'T.ZWotT'ft U 
yF57-**«LT«5»)s #^->y h-tr;I/UCtc*itt 
5M0 S h^>yx£M5i:MO S h^yV^UAts^^ 

s h^y> f x^M2t4, >ry/^-^*#iiSLTfe*)x m 

O S h^>i ; 7.5M2cD/ i S-r7 T 7.ftWbT\ ^CDMO S h 

5>s;x*M2ttftSfiaeti:ftSo 

[0 0 3 6] f LT> A^^Xft^l (High:^f 
5, nmZffi-f) OWJlSTOShftllllcli, MO 



(6) 

9 

M3W-h#L owfC^O, SfcMO S h^^T^ 
M5£>7-X®l#S®EMl 2lc££VcQ«j±K&0, 
MOS h^^i/X^Ma^Mn^MSillRlUflM^MO 

©*1±KT (SSx) tfMOS h^>^X*Mb£|gHii: 
[00 3 7] A**?X^e»0 (Low:S*L& 

t\ <at*at?*t'>) <D^j3^^A**nfci^{c«, io 

MOS h7>*>"X*MU40N-&f, MOSh^^X 
£M2(D 1 /gpOttK-e^tBES 1 2 tlfc»k 
£9, P-c hOMO S h7>^*X^M3cDy-h^H 
ighlC&tK HOMOS Y^yJ^miiOY Ft 
ccofcfc. MO S h'7>'v 7 X£M5lC>W77.# 
BIAa^n-f, COli^C fiMO S Yyy-JT.ZM&ffi. 

[0 0 3 8] d<D<J:-5lc, M^«SB»@i&2Afc:«fcti 
tf, h-b;UUC(DA*«?Xt 1 (ON) $fc 20 

liO (OFF) (DAt){i^*#x?.Ciilc^»3, ^a- 

y b-tjiucfrz&immms i e.~s i EAcm^m 

-So 

[0 0 3 9] cwiofc, ^HfPUcfc^Ttt, &fa*!H 

e^jpiwis i Efcosiwictusffasaicoi^ 

>C*yxClcJ:S^'Ux + -^lltt3, KDK«fc 
S f - -V - ->*®K 3 A O E 13 h T* t |Rl*CBK*ft* 

tt. ^tf±^*-FDKcfcS7 P 0f-*->>'|I]Sg3 AO 

[0 0 4 0] &}b\ ±jSLfcH«0»l!-pa, fi*t«ffi 
S i EJ&aSW&lttKiSTy'-FfcU ji4*ftS c 
EZ&mic&QiJV-VtTZP-c h<Dm$.£Lrz 40 

*«wiicntH5n-r, immms c ewsttv 

-Kit, 4f3*ffS i E«*#y-FfcT5N-c h 
LTt>^\ C©*^fCtt, €^*ffiS i E <D 

affi4««Kov^TfisaRfk*BB*jeww*6^ n- 

[00 41] 



1 1-31 1970 

10 

£ <E>3MSfl£ £ C SIKfilllclffiSimi $ ft 5 ©T\ 
l j££tt0SRfltm0Mfc:%*ft< S*£ft-5 £ fctfRT 
Hi: 4 D , «fc 5H«#{fc©IBM#;*:IBfc**l 

£fts 0 

[0042] *«wtfi6*«ats!a** : f<t)"T h 

•J *X«WBBK .fcfttf, y U x+-i*?KjWI#Sffi 

[ia®offi*4^] 

[0 1 ] *?mzmm Lrzwmm*m=?<o-? v u ?x 

S3Kg)gB<D$i&0T-;&3 o 
[02] WiJfffiS^^fcLTffiffl^SWaELOttE 

[03] -^M^mcts^^yv^-^-pmmtm^m 

[0 4 ] t fc«*S!«**f ov h u * x 

[0 5] j£M«B»I5lB©fl!!0«l«ffilK-3^T^-rH 

[06] fs^asigiftiHiss^ 1 cfkf«»^©*j«ffi% 
[0 7 ] eoiSia^tfiDv f u * x^ffiifigg 
[08] lj&mmmwtmMmtniMMtjfctn 

[09] MamStc«J:SB«^k*ittWr5fc*<O0T* 
fcD, (A) tlt«»^ffiT-rs«^%, (B) 

10, 10A ThUirxSUBIftSB, 1, 1A Mi. 

mmmmmm. 2. 2 a imm, 3, 3 a 
yj^-v-viHiss, 4 cs (cs,, c 

S2, • • • C S.) WffiM, ScE (ScEi, Sc 
E 2 , • • • S c E r ) ^ItfHS, S i E (S 1 Ei, 
S i Ez, • • • S i Ex) f!^*L L (Li. L2, 
• • • L,) , K (K,. Kz, • • • K,) , S (Si, 
S z , • • • S.) . C (C, C*. • • • CO WtR 
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[02] 



[03] 



I tmAl 




Vt-1 0V V Vol t [V] 



(fiGreantV-ll V I o=8 rnmA/ c m 2 ) 



Applied v o I t a B b 



t 2 



[08] 



[09] 



(A) 



Volt 



! 



*T lie 



(B) 



Vt 





or 






r — M 







8 : 4 : 2:1 











1 icirn i n| lint 





Vol t 

V t 



-Tine 



8 : 4 : 2M 











1 scinn ins lint 
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[H4] 




S lE 



[05] 



i 6 L 



Ki i 



K 2 



_ | ""^ SeE2 



HZZ? 



-CZD 

- I "^ SoE, 



ScE 
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[06] 



1 1 



uc 2 



Mb 

1 2 



L 13 jl | ^ _ 



T V 



«3h 



4/' fvo i! 



■c 



I 



B in/Cur rtii Sourci ; 



!Xi 



I o 



!ri 



5P 



Outi lx 2 



0ut2 



Unit C « I I 



2A 



[07] 



UCx 



c 



5? 



Out. 




102 



S i i n a I Electrode 
Scan 
Elect 

elect V 
^ L, \ 




S I Ei S I Ez 



3~ScE 2 
] 



] 

3~SoE. 



8 IE 



SoE 



100 



HttfJB] ¥$l l¥4£2 3 0 
[¥^?liE l ] 
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ot, a^£ftfc£4tt@£#{i^ttffi<>(D£M»£ 
ItcMM^y ^^-^5^ ii^^^t- l 

oT, 3^£ftfe£S*1££flLTfiGNDU^l/CDm 

ttztmm i fettcDWjsftSJg^^^cov b y ixwm 
%mmcnifomm*m?z v b y ^ t^kieb l, ±12 

fax. 5 c i: *«r« £ f * WHMaHIt?© v b y 7 XSB 

t ttm® 1 1" 3 It* JS 5 f eScOMflft®^ m?© v b v 
*Xg®jgBo 

tt i: t <DSsn*©S« EUsy y ^ + - 

vhy^xigftgBo 

«fc o raw L^^fi**E w bra g n d u 

*1#mi:^-5S!lARJS7l2«0^S^*?©v b y £ 

raadPii ol b£MMag]iffi£ia& mo s b^ 

yii2&ii£&&z2^mtZ£ 7 iff 
fj^ov h y 7X% i]gBn 

[00 0 1] 



[!8Wi©H"f 3tifi5#»] *f«Pi«:, LED (Light Em 
itting Diode) , E C D (Electrochromic Display) , 
E L (Electro Luminescence) %r<DW.WiV%iW}Z ft 5ft 
Mfflas*? *B»-r*fcAOv b y 7Xffif]73 j£Rt>* 

[0 0 0 2] 

vtxmmms uxt, wcvby^xiiEiasgfc 

ftfc*ft©jfe*«a (Scanning Electrode) £jf&cD{§ 
(Signal Electrode) 2«0flMflW»ff 

ft»«*ftfcBHB@KtcJ:oT, ±ffiSM»-C<D«ffi3F 

[0003] ccx\ v b y * x§yffi®igEB<offiij#:£ 
ft5o -rhu^xs 
•^xh^vf-^ (tn) aoa^) sfcttiffi©* 

14 (FLO *S{t***c 

[0 0 0 4] 

D (Light Emitting Diode) , ECD (Electrochromic 
Display) , EL (Electro Luminescence) ¥f(DHM~£' 

ccx\ vhy^TMftgBi oo a, 07ic 

^■Tcfc^tC, JSSO^mffiS c E (ScE,, S c 

Ez, • • • s c E y ) tm&<Dimnms i e (s i e 

., S i Ez, • • • S i E.) t.tfE.WZlifa&i&ftt 

^Ma3ic±a5 l ft, « 5 
smffis c Eicfe&nmmW)®® \o\t>\ m^mms 
1 e \cimnmm.W3®m 1 0 2A^ft^ftg^^ftT» 

[0005] fe&mmm\m 1 0 1 a, H7t^-r«t 

*ji*««S c Ei, ScE,, • - • S c E,lC 
SLTSR^-vfL (Li. L 2> • • • L,) 

X^f-yf-LWON/OF F^:W0^x.S C J; 0 , 3 
»2bfe*aE«ffS c E©mffi*GNDb^;l/t-rSo 
[0 0 0 6] -73, fi%MBI&@CS lOZIt &fg^ 
«SS IE,, S IE,, • • • S i E,KttLTjtHflX 
-r-y^S (Si. S 2 . • • • S.) RTSMWl 0 3Jc«t 
Oilfff S«8ll*C S (CSi. CS 2 , • ■ - CS.) 
#»SESftTfe!J, H^L*l^J»a5*^OfflaHS^T? 
^S^XY «v S (00 N/O F F *9J t) »A 5 C i: K «k 
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lEi&gSiooii, &3KRx-ry^L, soon/0 f 
®mmm?zmm%m®t % «t ? t a -p -c^fc. 

[0007] CO^^ftThU^^SBIftSj 
gl 0 0klte^T(±, MISSc Efcfi#*«S i E 

[0 0 0 8] fftfc^ vhU^XSMHBi«ll 0 0(c 
»E»iCSfr54)*»t (H^fl*§) *{K*SL 

cntcio, vh^xaitsii ooianif, h 
anai^a, i %&w.<owmto<»m. mnnm 

1 0 0Kte^TH\ d<Dffi^H©^lcj:0, l^S 

ij£SISSH?i$lfflx ioo (%) vmtcttfTZZo 
[0 0 0 9] VhiJ^X^ffiiiSll OOKfcttSC© 

5. 0>JxJi\ v h u ^ XSKKjSS l 0 0 fcfct^C P W 
M (Pulse Width Modulation : **A/7>WKM) 

8:4:2: 1 (OA^xmn^mm^m.L^o tt 

9\c**£olc. KMftAWRdtu *^liHft0£fl: 
U * X^igRgB 1 0 0 lc j; nar, 1 «»Ri$n 

±&©M(ll$lffl*#*LT8 : 4 : 2 : 1 ©/WX 
*Oit*IH*"r5J:-5»cBa*a*ff-5i:, 09 (A) 
K^-ri^t, 0J*.tfl e^U^X-y-zU (grayscal 
e) 1}U^]y^X^-Mcm'MLXL^\ 
JELTL* 9o fl^RtlfflfcfciaLTWfcMEIifc: 
£98:4:2: 1 ©/WXfi<Oifc-C»H*E*fT3 
i:, 09 (B) |C^r«k5t, ^LT^SflHIHa, 
b, c, dt*^T8 : 4 : 2 : 1 ©ft7fr»#l@©ittfIE 

u<st«Tfff, vgrnvimBit (**>v#i4^{t) *< 

[0 0 10] C©«fc5&HimdE*TS!r£ 
[00 1 1] 



[0012] «a^^*?ovhU^xKI(i^Sk:fe 

^TB, {^^^©^{^©WcftjioT, £M 

[0013] ±isjwi*«a*-r«fc 
ffi^%*m?zmW)tzmflm%*m?(D-? hj *xs 
[0014] •ats^*? ©v h u ^xigftgstcti 

[0 0 15] 

m wzwvtzmmmwk^So ) 1 o 

«, HUc^f ^IS©^4tt«BScE (ScE 

,, ScE,, • • - ScE,) £W.%.<DlB^n.fcS i E 
(S i Ei, S i Ej. • • • S i E.) £ffM\*Kl5fa 

mmcmmmmm^mmn, M^mms c eic^ 
£n.wm®&iti\ m^nms i Eic«^«ffiffi»@! 
is 2 Rtf y y ^ + - ->*®ss 3 ti€*i»«* n 5 c i: 

[0016] iiovhu txmmmmwi on, 

ffiS c Etf&JStc£t>$tt£ffM£n/i#V-K*ffii: 

^WX^MLTl^o i£$«ttKnil!S 1 it, HlC 
/^-r^dtc, ^4«HS c E (S c Ei. S c Ei. •• 
•ScE,) IcSLTglStlSHRX'f'yf L (L,, 
L 2 . • • • L») %«AT^S 0 ^S*fiiSgSlli]SS 1 

loon/of Fzywrnz-zztickK), mgmms 

c E<7)3!Si/#£#?£ifc£U SKLfc^SmiiS c E 
[0 0 17]-S, €9*ffiEil@K2(i. ffl^«HS 
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i E (S i E.. S i Ei, • • • S i E.) fCttLTjg 

tt*n*3ttRx-ryf-s (s.. s.. • • • s.) . a 

#?X-Y>y^S (S.. Si, • • • SO fcWLTSMS 
ftZmWLMC S (C Si, c s 2> • • • C S.) . #« 

& ■EVittHicsKiaii'rsctteioT, *«e 
K&g4*«£ i • *atfjs-e-* 0 <t#«fflHBiiHiB 2 k 

^7fSOON/OF F*W»)ftA*Ci:KJ:5, f8*§ 
ttiS i E03HR/*fflWft£*tu jl^Lfcfg^W 
8s S i EfcftLTftffiiSCSfr5<0S»t I. 

COO 1 8] llT\ ftitflSS c Ei:&fa€*ffiS 

Wiltf*fefe:«3fr«W«E L (Electro Luminescenc 

e) Aii^tiic cmmioywL-mm'm^ 

igftSBi 0T?*»f*W«EUi, «)fc*l«»t«BI 
ffi*EVt=i 0 , +^4»Jttt < eHftWt 

1 0 = 8 OnA/tV ) \ ftffiffi C S dtffit 1 0 *«fr 46 
(c£g&£^«SBll[B]B 2 4 CDtiJ^WE V = 

1 1 GK;H0 fcl^flfttfcfcoT^So 

[0019] ^y^-+-s^i»3tt, Biic^-rj:^ 
&n*tm&s i e,~s i E,fc»tt*nsas?xw 

•yf-C.~C.atf«in6»BR^-yf-C.-C.*^L 
TWfgJIS i EK*S*08&-rS«B»5***.T 

ffiSE V t*&3H?X-f -y C , ~ C , ftft LX&mV. 
ms i E,~S i E.fcfflfrTS i^WoTWo * 
HlTtt«KRX>Tyf-C.~C.*tWW|J5** 

f-c-csfl-i/r sarins i Et*«*«*e-rs 
hhhr 1 <D±mmm^ ? ? l , ~ l » k ± o tsjms 

S c E,~S c E,©aiR/*aS?O«0***ff 5B8 
ICs £lc«is c Ei:M^*ffiS i E£©£MgPK£i; 
SWBSMfcJf LT^l&tfftE LCHfiMEVtfcW* 

3 tt» Ha* L4iHWW«^50»JIPffll^»«R^-r >v 
f-Ci — C.<DON/OFF*W»)»ASCi:lC<t»)» S 
M^*1SS i EC«r««EEVtOffl*/#ffi**»S 

[0020] wticx v h u * xhmsb 1 0 count 
g 1 0 t-{±s *-r^g*wi)[Hi¥s 1 #±isaiwx>r -y 

Uf-+-S?0»3«<» &jHtRX-r-y^C.~C,£ONlC 



££*ffS cEfcifiiS i Ei: 

[0021] *lt, T^^y^^— >*ffira*^t>s 

fc, 7y^-->*@&3tf&^X^-y^C,~C,£0 
FFKLT, «^Tfc^WiBftlIH82jW3*fWIS i 
EKO^T©&jSJRX^-yf-S,~S,<D0N/0F F£ 

©a«?*fT?o C<DB#£, I^-yfStfON&F,, 
»*StS^«E LKWLT^*«B»@B2^60tti 
*I*E V tfCTijnSftSOT?, 0 2 TttM LfcMjJft I . 

Mens c t ic i 9 0 3 Ejrr To offino^tc 

ELfffBft-rs,, -73, S&X>f»y?-StfOFF4& 

fcfc^TW;, «&&©jtSWiS c E*38iU raw© 
[0 0 2 2] H3tegVrj:5fc: % TtCJBIBKg 

«>> #ae L©fg^^g-r5^aiJ{^'Jf-+— >*w 

S*©«E*** < -T5 c £X*7V f-v-S'WIBT. *)S 

EL*a)t*-&««fra (S^w^) T»©jt**as«>* 

1 0t*5^T{±, H9-e»fflBLfc«fc54PBiiaoilHJIS, 

[0 0 2 3] v h u ^xSigifiSB 1 ocofto^ 

o v h y ^ xSlgiSSH 1 0 a (is 01 tc^-fv h 'j ? 
XSKilSSl OfcJtKLT, ^y^+-^@KO«lS 

[0024] -r*to%, vhy^xsematlli oaic 
t5^5yy^+—>*IelB3 A 14, 0 4(c^fJ:9li:, § 

fi^a^s t e,~s i E.fcs«*nfc^-r*-HDi 

~D, Rtf Cti6£*y*- HD. ~D, ^/rLT^ffi^ 

*iss i Etms^te-rsmiRWsA^^T^So 

KD.-D, tmtnZtlZZtlCk*), W«E L^fKt* 

^s^mffis i e,~s i E.icta^-rso *^-r*-K 

D.~D,tt, *<D7/-FffllA^fll^««S i E,~S 
iE,i:gi^$n, *v-FW!bMtas»5A©IE«i:» 
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mZtlZC tt«»5 A©«a*HoT^«o 

fcVt«*Offllc^fc:^i:T«SlE*J|5B«fii!b<«M«5n 

So 

[0 0 2 5] COidft^Uf-^ — ^@K3A*H*fc 
v HJ t*mm®%W l 0 A icfc^-Hi, ^Slffi^K) 
ESS 1 ©««RX-r 7fLIC «fc 3£S«8i S c E <DMiR 

mmc 3Kw?*ftto£*«s ce±©£to* 

j&E LKJttTWW5 AfrBOBBfMIBEVttfaillPS 
- S>@l& 3 ©&3IJR* 4" «y f - C tC <fc o TfS^f 3 0 3 £ 

^ ut 7u * + - swiiH t i m^mm t • d*a # 

[0 0 2 6] jtSMBftlaltt 1 ©ffi©8f$0IJK 

o^TH5*«HLTBWl*-*. 0 5 K**j£S*«B 
USB 1 A& j£&*SScE (Sc El ScEz, • 
• • ScE») fc»LT*KSti*«RX>f«yf-K 
(Ki, K 2 , • • • K,) &tf&jfflKX-l''y?-K*fl-L 

[0 0 2 7] C©£4»ffifB®!)[H]g§l Atfc^Ttt, § 
SiRX^ 7fKtot a i StRfiUffi? b © 

«"r**3»caoT^*o <i©*4€ffiigii@Ki aic 
^n««aP6 te^nr*? o , muss? b 

Efll<D«iaP4^6flD«fflVS^ttVJ:5*tl^E* 
[0 0 2 8] ^S*SK«JIH!S 1 Att, m^L^um 

X-r-y^KlC<toTl«$nfc^S*«sS c E©«ft# 
GNDU'Ol/t&'K I^n^^SllScEOl 

[0 0 2 9] j£lE«afflS?»*coJ:5**Jjti:Ufc- i e 

hu^x^ffiiftssi o, i oAtcttiar, ^ss&s 

[0030] fa^«SEift@^2^ i cftf a* 

6 K^-r<t^*«aH!i@is 2 a ti. «E/*«t«»aj 1 
1 &mnms 1 EtJtLT«n*nfcax.yn» 

;HJC (UC, UC ? , UC.) A^5ft5o «E/*2fc 
Hlinrr«£*E» 1 2t, ^-yb-b^UCK-ttLX 



1 2O0 (PS!) MOS b^vX^Ma, Mbi: 

£<I*.T(,>3 0 CCT\ MOS b^yi/X^MaHu * 
©KW^RlSE«E*l 4©Hfis{H£g^£ftT*J 
0, V-XtfMO S F-7>5?X*Mb©Fl"f>i:Sfc 
SttT^So MO S h^^X^Mafi, *<D 

FWy£y-h£tffi*££ftT^3„ 
[00 3 1] ^a-'ybt;l/UC8, H6tC5Vrj;-? 
C, 3OONS0M0 S b^y^'X^Ml, M2. M4 
t, 2O©PS!©M0 S h7>i/*X^M3, M5KcfctHII 

BitjnTi^o mos h^y^'x^MHi, foy-h 

A^WP7n.y ^3^60 1 (High) gLOiO (Low) 

xawtt^n, f u-r >#m 0 s h 9 >->*x 2 M3©y 

-hRtfMOS b7>S/*X*M2©7-Xi:&i!5t£nT 
l^o MO S h7>v>X*M2«\ *®y-h*«^*E 
M 1 3 tSMiSn, FU-fytfMOS J-5>vX*M3 
©V-X, MOS h7>5?X^M4©FL/^>St;y- 
Fi:&lfc*ntV*o MOS h^>^X*M3(i, *© 

Fu>r>#Mos b^y^x^Mscv-xii&^n 

Tl^o ^LT, &a->y h-fe;l/UC»c*5^TH:» MO 
S bv^X^MSOFU-OtMOS b^>:>*X#M4 

[0 0 3 2] ft*5, MO S F9>v ? X^M4(i, ^-r^- 
-F»»Lfcfe©-r*0, Ou t4S?lCV©ttE*fflta 
1-SCli:^T*t5o CCX\ MOS Fv>^^t« 1 
/ga (fit, gmttffila^^^T'feS) T'^S 

tc*S U T T* t £ 1 1/ ^*«tlc H 5 J: 9 s MO 
S H7>->*Xi?M4WX (i|iW/fi$L©J;b^*t 

[0 0 3 3] d©M^Sfiiffi®IlelK2 AlC*5^T(i, M 
OS hv>^X^Mai:MOS h^y^'X^MbilT^U 

5M0S h^y^X^MS^MO S b^>v ; X^M4^e> 

TOlEESl 4©m^*EVo©ffl^pS-r5ili:tcj; 
ct^^nSo MOS hvy^X^MlilMO 
S b7>'>'X^M2(i, -f>^-**«lSLT*i»), M 
O S h v^i/X^MZW/WTX^VbT', COMO S h 

5 y is* $ m 2 timffiJgfit i: * s o 

[0 0 3 4] *LT\ A^I*?X^P>1 (High:^-T 
5, *ift*«fr) ©A^fi^^A/l^nfc^fctt, MO 
S F^y^X^Ml^ONil^b, MOSh^y^X^f 
M3©y-FtfL owtftD, SfcMO S h^y^X^ 
M5©y-Xi)*^*Eii 1 2K«tSV©*EKft»), 
MOS b^>^X2Ma£^n3*giti:|nIi;mift#M0 
S Fv^^X^MStcJJitn, S^*8Elo3ya*«n«J: 
9lC^:So £*>\ iI©i:t©MOS h7>v ; X^M3T? 
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[0 0 3 5] A*HI?X*»6 0 (Low:S*L& 

MOS h^^^X^MKiON-^-f, MOSb^y^X 
*M2<D l /gn©fitt"e^«BE» l 2 KSWSftfcfci: 
&tK PS^MOS h7>~>*X^M30y-h^H i g 
C<DMOS F7>">*X£M3t40F Ft* 

ssaEtracaaE^Mo s F^yyx^Msicjin-r, 

[0 0 3 6] C<D<fc-5lc, £3*SBIl@B2Al<:J:tt 
f±\ Hr;bUC<DA*iffi?Xt l (ON) Sfc 

(40 (OFF) tDA*Jft*t£-§-*5C£fc4;t>, 
*y H*;HJCXp5*1SJ§«BS i E,~S i E.£&*V 

So 

[0 0 3 7] £©J:3K» *fP^tfcV^T(4, 

i E^tD^^cD^t^ioT, £4«ffiS c 

Efcjg*l«is i E£©£MSBtc£t;s#iI£»£o^ 

h 'J i'XSiDfSt J: DffiiS2nsS*T/WX<DSI£ 

?n§ 0 7 p U^+-^fT9«lfi!ti:LTf4, ±$LfdI 
ftX>r-y^CKJ;S:/y^-v-^|II8g3, # -i X— F D 

5 (4, BHH-±^ *- F D K <fc 5 y U * - 5>@ 

[0038] ftfc, ±atfcHfito«*-ett, finals 

S i EZmM%WfitK£Z7 S-Y £U iiSSffiS c 
E*£«cj:D*V-Kfc*SPS<D*jai:L.fcj!ft * 
mntzti\cl&e>tvfs £$WES c EiJ£7/-Fi: 
U d^*«S i E«**V-Ki:fSNSO*«tU 

rt>«tv^ c:(D^t(4, fi^msis i Enmm^nm 

•So 

[0 0 3 9] 

i: ©£Ssb t ^ u 5 »jtsatcs#^*a« n s ©t% 

1 ^Ol^Htf)IHt%$I< 31***7-5 Z. hfm 



$nso 

[0 0 4 0] £fc, *«WtC«S«ijftS!a^* : fOv F 

M»K4i;5»»s*»j:wf*qHi«nsoi?, i^s 
M4)»Ri9IIIIOHlcab*&< ***fr5 £ fc#Rlfii££ 

$nSo 

[0 2] WKS^jR^fcLTttffl-rS^WELO^ff 

-«^ttiaT-feSo 

[0 3 ] -£SB#HKc*jW-*:/U f-v-^ffiHta^JH 
[0 4 ] ##60Jl%;Iffl LfcWSKSajiUfrf h V *X 

[0 5] jiiEmHBnsHtoffioibftffiitiio^T^H 

[0 6] fi#«SHB»@8S*I C{tr««^0«lJ««l* 

[07] ft%<Dntimm*m?<D-?hvi'zmiW} ! &m 

[08] lj£aE«aRl«IHIfc^«pMi:OBB«**"rH 

[09] m®mmic£zmn.%{t*mw?5rzib<Dm- 

(A) tcKSBtomTfSJi^*, (B) lc#> 

io, ioa vh; i, ia 

ffiffi^fillHlSS, 2. 2 A f§*tmfiiKi!jlI]K, 3, 3 A 

4 ^jgg|5 % CS (CS.. C 
S 2 , • • ■ CS>) WffiM. ScE (ScE., Sc 
E 2> • • • S c E y ) S i E (S i E.. 

s i Ea. • • • s i e.) {mnm, i (l,. l*. 

• • • Ly) , K (Ki , Kz, • • • K,) , S (Si. 
S*. • • • S.) . C (C, Cz. • • • C.) 3ft 

[3MtffiiIE2] 

raiEJtfc»»&] 0® 

MiEW*«B«] 02 

[fflliErt^] 
[02] 
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I ( mA ] 




Vt=l 0V V V o I t [ V ] 



mnEioysE-wfstmm 

(9IG r ee n : V=1 1 V I o=8 mmA/cm 2 ) 



[3M*!*iIE3] * CMiE^a] £M 

miEttmmzi mm hue^s] 

[ffilEfliUggfc] 0 3 * [0 3] 



Applied voltage 











1 — - 


h 














hi- 1 








8 ?F 85 ffl 






T 2 





( -MfM'Ti +T 2 ) 



[¥SMjE4] 

mm 

[05] 
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